Choosing the most suited growth theory in determining output in Nigeria has been a problem for researchers and policy maker. They have been faced with the question of what drive growth of the Nigerian economy: output derived from supply of capital (savings), or output derived from aggregate demand (spending) or due to shock to technology? This study empirically examined the relative effectiveness of the CobbDouglas Production function, the Real Business Cycle model and the Keynesian model to determine growth drivers of the Nigerian economy. Error correction model and vector error correction model was used to examine the relative effectiveness of the three growth models in determining output in Nigeria. The result of the study showed that only the coefficient of technology significantly determined economic growth in Nigeria using the Cobb-Douglas production function. Capital and labour significantly determined gross domestic product in Nigeria in the third year, adopting the vector error correction for the Real Business Cycle model. The Keynesian model proved most significant as all explanatory variables, such a consumption expenditure, investment, government spending and balance of payment were significant determinants of Nigerian economic growth. The explanatory variables jointly contributed the most (58.43%) to the variation in the gross domestic product of Nigeria. Real gross domestic product had positive autonomous growth in the Keynesian model but negative autonomous growth using the other two models. Technology input in production should be boosted by increasing government expenditure in education/ enhanced skill acquisition and the employment of more graduates in the productive sectors of the economy. Researchers and policy makers should henceforth adopt the Keynesian growth model as the most suited for the Nigerian economy.
technology or change in preference of technology shock is the growth driver.
The pertinent question therefore is whether growth is attributed to investment derived from savings (supply of capital), or investment derived from aggregate demand (spending), or due to deviation in the regular state as a result of shock to technology? These theories could have been effective in causing growth in some economies, but have differed relatively in their effectiveness in causing growth in the Nigeria, which have remained a developing economy for far too long, evidenced in a fluctuating gross domestic product.
Choosing the most suited growth theory in determining output in Nigeria has been a problem for researchers and policy maker. Over time, most researchers have had to choose a framework by casting dice or trial and error or just due to familiarity with the arguments of a particular school of thought. Little reflection has been made on the environment on which the study is done. This has given rise to increasing conflict of results and policies that have not been effective in growing the Nigerian economy and contributed to making the topic a great research burden.
The underperformance of the Nigerian economy considering its large resource endowment when compared to the rising Asian countries, notably, China, Malaysia, India, and Indonesia with lower per capita GDP in 1970 but have, in recent past, transformed their economies to become major players on the global economic scene motivated an indebt search into the key factors driving economic growth in Nigeria against the backdrop of theory and other countries experience, particularly the emerging countries (Udeaja and Onyebuchi, 2015) . Citing example, they reechoed (Sanusi, 2010) report that China is positioned as the world's second largest economy although in 1970, in order of hierarchy, Nigeria had a GDP per capita of US$233.35 and was ranked 88th in the world, while China was ranked 114th with a GDP per capita of US$111.82.
Furthermore, the constant recession that plagues Nigeria poses the question whether the growth theories adopted (if any) in Nigeria effectively grows the gross domestic product. The Nigerian economy, like many developing countries, has had a volatile "growth-history" (Udeaja and Onyebuchi, 2015) . According to them, this does not permit sustained economic growth, which is essential for long-run development and stability. It is therefore necessary to test these theories with data from Nigeria in order to ascertain the theory that best impacts economic growth in Nigeria.
Objectives of the Study
The main objective of this study is to determine whether economic growth in Nigeria is finance-led, induced by aggregate demand or as a result of shock to technology. In order to satisfy the main objectives, three sub objectives were developed. They are;
1. To evaluate the effectiveness of Cobb-Douglas production function in ascertaining economic growth in Nigeria.
LITERATURE REVIEW
The Cobb-Douglas functional form of production functions is widely used to represent the relationship of an output to inputs. They bethought a simplified view of the economy whereby production output is determined by the total labor involved and the amount of capital invested (Bao Hong, 2008) . He explained that their assumptions were founded on the premise that if either labor or capital vanishes, then so will production. Secondly, Bao Hong reported their argument that the marginal productivity of labor is proportional to the amount of production per unit of labor, and the marginal productivity of capital is proportional to the amount of production per unit of capital.
However, according him, their theory was not without fault as they were influenced by statistical evidence that revealed that labor and capital share of total output were constant over time in developed countries. Neither Cobb nor Douglas provided any theoretical reason why the marginal productivity of labour and the marginal productivity of capital should be constant over time or be the same between sectors of the economy (Bao Hong, 2008) .
On the other hand, the real business cycle is notable for its emphasis on microfoundations: macroeconomic fluctuations are the outcome of maximizing decisions made by many individual agents (Stadler, 1994) . Stadler argued that to obtain aggregates, one adds up the decision outcomes of the individual players, and imposes a solution that makes those decisions consistent.
Keynes argued that the essence of development economics is the belief that the development process is better served by chasing policies that enhance growth with existing hurdles than by simply trying to remove these hurdles in the hope that development will then occur (Grabowski and Shields, 2000) . They explained that a coherent Keynesian approach to growth built on three basic principles: the economic system may not tend to full employment; investment decisions are independent of saving decisions; the autonomous components of demand may affect the economic growth rate. Therefore, effective demand plays an essential function in affecting the growth path of the economy and thus in pushing the economic system close to full employment (Grabowski and Shields, 2000) . Udeaja and Onyebuchi (2015) studying the determinants of Nigeria's economic growth, adopted a real business cycle theory approach. They believed that Nigeria faces high volatile growth history and employed the vector error correction methodology to model the volatility of the growth of Nigeria and the shock to education (a proxy used to measure technological change) The results of the VECM discloses that while domestic savings, expenditure on education, openness, and financial depth (in the second lag) are positive determinants of economic growth, FDI and public infrastructure do not drive economic growth in Nigeria. It was also discovered that expenditures on health had negative effects on growth.
Considering the relationship between economic growth and fiscal deficit, Ezeabasili et al. (2012) examined the relationship within the Nigerian context, using data during the period, 1970 -2006. They used a modeling technique that incorporates cointegration, error correction mechanism, variance decomposition and structural analysis. The results show that (i) fiscal deficit negatively affects economic growth, with an adjustment lag in the system; (ii) a 1% increase in fiscal deficit is capable of tapering economic growth by about 023%; and (iii) there is a strong negative connection between government consumption expenditure and economic growth. Ismaila and Imoughele (2015) examined the macroeconomics determinants of economic growth in Nigeria, using ordinary Least Square statistical technique to evaluate the degree of influence the variables have on each other. Their study indicated that foreign direct investment, gross fixed capital formation and total government expenditure were the main determinants of Nigeria economic output under a stable inflationary rate. Madichie et al. (2014) investigated the influence of financial development on economic growth in Nigeria during the period 1986 -2012. The normalized cointegration coefficients revealed that financial development affects economic growth negatively in the long run. However, the short run impact of financial development on economic growth was positive, implying that the finance-led growth hypothesis was valid in Nigeria in the short run. The study further showed that causal relation flows from economic growth to financial lending support to the demandleading hypothesis regarding Nigeria.
Looking at the implication of saving and investment on economic growth in Nigeria, Nwanne (2014) tried to evaluate the implications of savings and investment on economic growth in Nigeria using ordinary least square regression technique. Results from the study proved that change in gross domestic savings movements has negative and notable effect on the change in economic growth in Nigeria and that the change in gross domestic investment has positive and notable effect on the change in the Nigerian economic growth.
Having reviewed some relevant theories and empirical literature and discovered that most studies on determinants of Nigeria's economic growth failed to fully adopt the variables as modeled by the proponents (especially, technology and labour), rather they narrowly evaluated selected disaggregated factor impact on the 
METHODOLOGY
The framework on this study is based is the Cobb-Douglas production function, real business cycle theory and Keynesian growth theory. These are the theories being tested for determining GDP in Nigeria. According to Bao Hong (2008) the function Cobb-Douglas used to model production was of the form:
Where:
• P = total production (the value of money of all goods produced in a year)
• L = labor input (the total number of hours a person worked in a year)
• K = capital input (the worth of money of all machinery, equipment, and buildings)
• b = total factor productivity or technology.
• α and β are the output elasticities of labor and capital, respectively. These values are constants determined by the technology available. α may be used interchangeably as 1-β Notably, technology according to Hartley et al. (1997) is estimated using the Solow residual (Solow, 1957) . This is modeled thus;
Hartley et al. (1997) explained that when computed using actual data, the Solow Residual, like the series used to compute it, has a trend and so must be detrended before being used as an input to the model. However, the real values of labour (L) cannot be subtracted from monetary value of output (Y) as much as the monetary value of capital (K). Therefore, the Solow residual cannot be used to estimate technology in Nigeria as Solow (1957) postulates.
Real business cycle theory argues that shock to technology is responsible for the change in output, following the assumption that technology develops over time according to an AR(1) process. Therefore, the real business cycle model, taken from the Cobb-Douglas production model is as follows;
Where, Yt = Output, Kt = Capital, At-1 = Technology [using AR (1)], Lt = labour, ϴ is the share of labour in National output. To solve the model, its equations are typically reformulated as linear approximations around the unknown steady state. This is the technical sense in which real business cycle abstracts from the interests of the theory of traditional growth; for no explanation of the steady state is sought; the focus is on deviations from the regular state caused by shock to technology (Stadler, 1994) .
Keynesian theory however, argues that GDP is propelled by aggregate demand. The GDP which equals national income at time (t), then, is given by Y(t) = C(t) + I (t) in a closed economy, without government interference (Greiner, 2010) . Given that Nigeria operates an open economy, the Keynesian growth model is as follows:
In line with the objectives and hypotheses, the basic models for the study therefore are;
To make (3.7) stochastic
Where, For the Keynesian growth model, Credit to private sector was estimated from commercial banks' credit to private sector, merchant banks' credit to private sector, community/microfinance banks' credit, finance houses' and discount houses' credits to private sector. The use of the sum of ratio of graduate turnout from higher institutions in Nigeria to employed labour (labour input in production) and the ratio of government expenditure in education to capital input in production as knowledge (technology), and the rate of graduate turnout as rate of technological advancement is supported by the Nigerian Bureau of Statistics (NBS) as their release of the annual abstract of statistics, 2012 explained that graduates from colleges of education were trained for three (3) years as middle level manpower in teaching education and awarded the Nigerian Certificate in Education (NCE). Furthermore, the Bureau clarified that graduates from Polytechnics were also trained as middle level manpower at the subprofessional level in two categories -the National Diploma (ND) and the Higher National Diploma (HND).
Thirdly, the Bureau explained that the universities produced first class degrees at Bachelor, Master, and Doctoral In line with previous similar studies on the determinants of economic growth in Nigeria and due to non stationarity of variables at level form, error correction mechanism (ECM) and vector error correction mechanism (VECM) was used to test the hypothesis of the study (Ezeabasili et al., 2012; Madichie et al., 2014; Nwanne, 2014; Udeaja and Onyebuchi, 2015) . VAR model can be expressed as: yt = A0 + £ p t = 1 At -1 Ut 3.13
Where yt = (Y1+... Ykt) is a column vector of observation on the current values of all variables in the model, A, is K x K matrix of unknown coefficients, A0 is a column vector of deterministic constant terms, Ut is a column vector of errors with properties of E(U t ) = O for all t, E(U S U t ) = Ω if s = t
O if s ≠ t
Where Ω is the variance -covariance matrix Ut is are not serially correlated but may be contemporaneously correlated, thus, Ω is assumed to have non-zero off-diagonal elements.
Data was sourced from the central bank of Nigeria (CBN) statistical bulletin and the Nigerian bureau of statistics (NBS). Gross fixed capital formation, credit to private sector, consumption expenditure, gross domestic product, government expenditure and balance of payment were sourced from the Central Bank of Nigeria (2016) time series data of employed labour was calculated using total labour force in Nigeria sourced from UNCTAD (2014) and unemployment rate in Nigeria from the International Labour Organization (2016) Source: author's computation using e-view 9.5 software
The result of the Augmented Dickey Fuller test conducted at 5% significance level showed that capital (K) and government expenditure (G) were stationary at level and therefore had no unit root. However, gross domestic product (GDP), log of gross domestic product (LNGDP) and balance of payment (XM) were stationary at second difference. Employed labour (L), technology (A), consumtion expenditure (CE), investment (I), log of technology (LNA), log of capital (LNK), and log of employed labour LNL) were stationary at first difference. The variables Cobb-Douglas, Real Business Cycle and Keynesian models were stationary at different orders of integration. This implies that there are unit root problem in each model and suggesting that a cointegration test be conducted to determine the existense or not of a longrun relationship among the variables of each model. Source: author's computation using e-view 9.5 software
Johansen Cointegration test for Cobb-Douglas and Real Business Cycle model variables [Gross Domestic Product (GDP), capital (K), Labour (L), and Technology (A)]
The ECM result conducted at 5% level of significance showed that only the variable technology was a statistically significant and positive determinant of economic growth in the Cobb-Douglas production model.
Employed labour had positive but insignificant impact on economic growth in Nigeria. Noteworthy, capital negatively determined economic growth in Nigeria. This is against the assertions of the model as labour capital and technology should positively determine output. Therefore, while labour and technology contributed positively towards the Nigerian economic growth, capital accumulated in Nigeria for the period of study negatively contributed to economic growth.
The ECM coefficient had the expected a priori sign, however, its speed of adjustment to long run equilibrium was less than 0.1%, following an insignificant adjustment to long run equilibrium (0.4887 > 0.5000).
The f-statistics further revealed that the joint effect of all variables of the model on economic growth was insignificant as the probability of f* id 0.153041, which is greater that the 5% level of significance. Furthermore, variations in the variables of the model (independent variables) caused 24.37% of the variation in the growth of the Nigerian economy, indicating that the model is not a good fit even as it is best linear unbiased estimation. On a positive note, using Breusch-Pagan-Godfrey test for heteroscedasticity at 5% significance level, the residual of the model had a constant variance (homoscedastic) but serial correlation was found present in the model having been tested using Breusch-Godfrey serial correlation LM test. Source: author's computation using e-view 9.5 software
Vector Error Correction Mechanism (VECM) Result of Real
The VECM result presented above using least square estimation method was conducted at 5% level of significance. The result showed that the log of capital and log of labour significantly determined the Nigerian economic growth in the second lad. Therefore, capital and labour had statistically significant impact on the economic growth of Nigeria after two years. Their effect on the gross domestic product of Nigeria was insignificant after one year, however, in the third year, just as in the second year, capital had negative impact on economic growth as in the Cobb-Douglas model, while employed labour contributed positively to the growth of the Nigerian economy for the period of study. Technology impact on growth was insignificant in the two lags. Nonetheless, in the first lag it had positive impact, though not significant but in after the second year, the effect became negative on economic growth. Therefore, it implies that technology input in Nigeria is only productive in the first and second year, after which it becomes counterproductive or starts experiencing diminishing return in production. The joint
] on the GDP is 1.848327, suggesting insignificance.
In line with the argument of Real Business Cycle theory, shock to technology drives growth of output from the steady state. Although the Nigerian economy is still developing and thus has not reached a steady state, variance decomposition was used to x-ray the variation in the GDP on Nigeria for the period of study that was caused by shock to technology. The result showed that shock to technology did not cause any variation to the gross domestic product of Nigeria in the first year. In period two shock to technology caused 0.39% of the variation in the GDP (see appendix 4), which is insignificant according to the VECM result. In the third period, shock to technology caused 1.14% of the variation in the GDP (see appendix 4). However, this shock had a negative effect on the GDP in line with VECM result. Therefore, it can be deduced that shock to technology caused -1.14% of the variations in the gross domestic product of Nigeria.
The R 2 showed that variables of the Real Business Cycle model (independent variables) jointly caused 50.97% variation in the gross domestic product in Nigeria. The Real Business Cycle (RBC) model can be argued as fairly fitted, and a better fit than the Cobb-Douglas production model in determining economic growth (GDP) in Nigeria.
The residual of the RBC model is homoscedastic (see residual graph in appendix 1) and evidenced in the Portmanteau test for Autocorrelation, the residual of the model is not auto-correlated. The Johansen cointegration test conducted at 5% level of significance revealed that there are two (2) cointegrating equations among variables of Keynesian model, indicating that there is a long-run relationship among the variables. This further suggests the adoption of an error correction mechanism for the model analysis in line with Ezeabasili et al. (2012) . Source: author's computation using e-view 9.5 software Closely observing the result of the error correction model conducted at 5% level of significance, it is evident that consumption expenditure, investment, government expenditure, and balance of payment were statistically significant determinants of economic growth in Nigeria. Furthermore, the variable contributed positively to the growth of the gross domestic product in Nigeria. The joint effect of the regressors were also statistically significant (0.001007 < 0.05000). Among all explanatory variables, the coefficient of government expenditure contributed the most as a percentage (1%) increase in government spending grew the gross domestic product by 20.68%. this was followed by consumption expenditure, balance of payment, and investment, 3.56%, 3.24%, and 1.01% respectively to the growth of the gross domestic product with each 1% increase in the variables.
Johansen Cointegration test for Keynesian Growth

ECM Result of the Keynesian Model
Although the error correction coefficient had a speed of adjustment of -225.64%, its adjustment to long run equilibrium was insignificant (0.0782 > 0.0500). The sign of the ECM followed the a priori expectation. The independent variables jointly determined 58.43% of the variations in the gross domestic product of Nigeria and therefore, can be said to be fairly fitted. The residual of the model had a constant variance, which is desired but it also showed evidence of autocorrelation.
Test of Hypotheses
H01:
The first null hypothesis states that Cobb-Douglas Production function is not a significant determinant of economic growth in Nigeria. The result of the error correction mechanism for the Cobb-Doulas production model revealed that only technology significantly determined growth of the Nigerian economy. The joint effect of the regressors on the gross domestic product in Nigeria as evidenced by the probability of the fstatistics is 0.153041 and is greater than the significance level of 5%. Furthermore, 24.37% of the variation in the gross domestic product can be attributed to the variations in the independent variables. Owing to these revelations, we accept the null hypothesis.
H02:
The second null hypothesis states that the Real Business Cycle model is not a significant determinant of Economic growth in Nigeria. The VECM result showed that the log of capital and log of labour in the second lag were significant determinants of growth of the Nigerian economy. The f-statistics further suggested that the variables jointly did not significantly determine the growth of the gross domestic product in Nigeria. However, the coefficient of determination showed that the variables caused 50.97%
variations in the gross domestic product. Again, following the result of the vector error correction mechanism, the null hypothesis is accepted.
H03:
The third null hypothesis states that Keynesian model did not significantly determine economic growth in Nigeria. The error correction mechanism result showed that all independent variable of the model significantly impacted on the gross domestic product in Nigeria. Furthermore, the probability of the fstatistics (0.001007 < 0.05000) showed that the independent variables are joint significant determinant of the growth of Nigerian economy. The R 2 showed that variations in the independent variables jointly caused 58.43% variation on the gross domestic product in Nigeria. On this note, the null hypothesis is rejected as the Keynesian model significantly determined economic growth in Nigeria. 
CONCLUSION AND RECOMMENDATIONS
